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(57) Disclosed a photosensitive assembly, an imag-
ing module, a smart terminal, and a method and a mould
for manufacturing the photosensitive assembly. The pho-
tosensitive assembly comprises: a circuit board having
a rectangular-shaped rigid board region and comprising
a flexible board extension portion extending from the rigid
board region, wherein the rigid board region has a lam-
ination side and a non-lamination side, and the rigid board
region has a lamination region on the lamination side; a
photosensitive element mounted in the rigid board region
of the circuit board; and a molded portion formed on the
rigid board region, surrounding the photosensitive ele-
ment, and extending towards the photosensitive element
and coming into contact with the photosensitive element,
the molded portion having an inner side surface, an outer
side surface and a top surface, the molded portion not
covering the lamination region of the rigid board region,
and the top surface having a flat portion, wherein the top
surface of a part of the molded portion on the lamination
side has a descending portion, the descending portion
is located between the flat portion and the outer side sur-
face of the molded portion and is lower than the flat por-
tion, and the outer side surface of a part of the molded
portion on the non-lamination side is perpendicular to the
flat portion.
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Description

Cross-reference to related applications

[0001] The present application claims the priority and
benefit of Chinese Patent Applications Nos.
201710712589.1 and 201721042380.0, filed with the
State Intellectual Property Office of China on August 18,
2017, the entire contents of which are incorporated here-
in by reference.

Technical field

[0002] The present disclosure relates to the technical
field of imaging assemblies and smart terminals, and in
particular, to a photosensitive assembly, an imaging
module, a smart terminal, and a method and a mould for
manufacturing a photosensitive assembly.

Technical background

[0003] Molded camera modules are a very popular
high-tech in the current market. Instead of an ordinary
lens holder, a photosensitive chip, a connecting medium
and an electronic component of a camera module are
encapsulated and fixed on a circuit board by molding,
obtaining good impact stability and thermal stability. At
the same time, the upper surface of the molding structure
is very flat, which can improve the tilt accuracy of mount-
ing a lens or motor above the chip. However, the flat
upper surface also brings new problems. The lens or mo-
tor above the molding structure still needs to apply glue
and the glue is cured by drastic changes in the external
environment such as exposure or heating. On the one
hand, the glue has certain fluidity. When a component
such as a lens or motor is installed after the glue is ap-
plied, the glue at the bottom of the component will over-
flow in all directions under pressure. At the same time,
the glue to be applied needs to be in a closed loop. Since
an upper edge of a conventional molded portion is com-
pletely flat, only the sloping or vertical edge of the draft
cannot accommodate a large amount of glue that over-
flows from the starting point of the glue, and the excess
glue will overflow to the side of the module and protrude
outward, making the size of the module beyond the de-
sign scope, and affecting installation and use.
[0004] In addition, with the miniaturization design of
the camera module, the flat surface for mounting optical
assemblies in the molded portion has become smaller
and smaller. At the same time, because the lens or motor
has a high requirement for mounting tilt accuracy, how
to maintain miniaturization of the camera module while
providing a mounting plane as large as possible on the
molded portion is also an issue that needs to be solved
urgently.

Summary of the invention

[0005] According to an aspect of the present disclo-
sure, there is provided a photosensitive assembly, char-
acterized in that it comprises: a circuit board having a
rectangular-shaped rigid board region and comprising a
flexible board extension portion extending from the rigid
board region, wherein the rigid board region has a lam-
ination side and a non-lamination side, the rigid board
region has a lamination region on the lamination side,
and the flexible board extension portion extends out from
the lamination side; a photosensitive element mounted
in the rigid board region of the circuit board; and a molded
portion formed on the rigid board region, surrounding the
photosensitive element, and extending towards the pho-
tosensitive element and coming into contact with the pho-
tosensitive element, wherein the molded portion has an
inner side surface, an outer side surface and a top sur-
face, the molded portion does not cover the lamination
region of the rigid board region, and the top surface has
a flat portion, wherein the top surface of a part of the
molded portion on the lamination side has a descending
portion, the descending portion is located between the
flat portion and the outer side surface of the molded por-
tion and is lower than the flat portion, and the outer side
surface of a part of the molded portion on the non-lami-
nation side is perpendicular to the flat portion.
[0006] The descending portion, in a first section there-
through, has a contour of a first arc shape, wherein the
first section is in a plane perpendicular to an edge of the
rigid board region on the lamination side.
[0007] The molded portion comprises a connecting
portion connecting the inner side surface and the flat por-
tion.
[0008] The connecting portion, in a second section
therethrough, has a contour of a second arc shape,
wherein the second section is in a plane perpendicular
to the flat portion adjacent to the connecting portion and
the inner side surface, and a length of the first arc shape
is greater than a length of the second arc shape.
[0009] The connecting portion, in a second section
therethrough, has a contour of a second arc shape,
wherein the second section is in a plane perpendicular
to the flat portion adjacent to the connecting portion and
the inner side surface, and a radius of curvature of the
first arc shape is greater than a radius of curvature of the
second arc shape.
[0010] The top surface of the molded portion has a
recessed portion adjacent to the connecting portion, and
the recessed portion, in a third section therethrough, has
a contour of a right angle shape, and the right angle shape
has a side parallel to the flat portion of the molded portion,
wherein the third section is in a plane perpendicular to
the inner side surface and the top surface of the molded
portion. An outer side surface of the molded portion has
a recessed portion adjacent to the descending portion,
and the recessed portion, in a third section therethrough,
has a contour of an arc shape, a right angle shape, or an
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oblique line shape, wherein the third section is in a plane
perpendicular to an edge of the rigid board region on the
lamination side.
[0011] The molded portion has an opening exposing
the photosensitive element.
[0012] The inner side surface of the molded portion is
at an obtuse angle with a top surface of the photosensitive
element.
[0013] The inner side surface of the molded portion is
directly connected to a top surface of the photosensitive
element.
[0014] According to another aspect of the present dis-
closure, there is provided an imaging module, character-
ized in that it comprises the photosensitive assembly de-
scribed above and an optical assembly mounted on the
photosensitive assembly.
[0015] The optical assembly is connected to the top
surface of the molded portion by an adhesive, wherein
the adhesive is present on the descending portion.
[0016] The optical assembly comprises a filter assem-
bly, a lens assembly, and a driving element.
[0017] The optical assembly comprises a lens assem-
bly, and the lens assembly is connected to the flat portion
of the top surface of the molded portion by an adhesive.
[0018] According to another aspect of the present dis-
closure, there is provided a smart terminal, comprising
the imaging module described above.
[0019] According to another aspect of the present dis-
closure, there is provided a method for manufacturing a
photosensitive assembly, characterized in that it com-
prises: mounting a plurality of photosensitive elements
on a plurality of circuit boards in a CB-jointed panel ("CB"
= "Circuit Board"), respectively, wherein the plurality of
circuit boards are arranged in an array and comprise rigid
board regions, the rigid board region has a lamination
side and a non-lamination side, and the rigid board region
has a lamination region on the lamination side; attaching
a flexible film to a mould, wherein the mould has a plurality
of indenters arranged in an array and a cavity-shaped
portion surrounding the plurality of indenters, the respec-
tive cavity-shaped portion has a side surface and a flat
top surface, and the side surface and the top surface
form an open space with the indenters; pressing the
mould attached with the flexible film onto the CB-jointed
panel mounted with the photosensitive elements, so that
each of the indenters is separately aligned with each of
the plurality of photosensitive elements, and the flexible
film is in contact with the lamination region of each of the
rigid board regions; injecting a molding material into a
space defined by the mould attached with the flexible film
and the CB-jointed panel mounted with the plurality of
photosensitive elements to form a molded portion, the
molded portion having a shape corresponding to the
space; removing the mould with the flexible film; and cut-
ting the molded portion at at least two non-lamination
sides of each of the circuit boards and the respective
circuit board along a direction perpendicular to a top sur-
face of the CB-jointed panel, so as to form the photosen-

sitive assembly.
[0020] The attaching the flexible film to the mould com-
prises: attaching the flexible film to the mould by evacu-
ating gas between the flexible film and the mould.
[0021] The mould has a protruded portion at an inter-
section between the top surface and the side surface of
the cavity-shaped portion.
[0022] The protruded portion, in a first section there-
through, has a contour of an arc shape, an oblique line
shape, or a right angle shape, wherein the first section
is in a plane perpendicular to an edge of a corresponding
one of the rigid board regions on the lamination side.
[0023] In the mould, the top surface of the cavity-
shaped portion comprises a protruded portion closest to
the respective indenter.
[0024] The protruded portion has a bottom surface and
a side surface, wherein the bottom surface is parallel to
the top surface of the cavity-shaped portion.
[0025] A side surface of the indenter forms an obtuse
angle with the top surface of the cavity-shaped portion.
[0026] According to another aspect of the present dis-
closure, there is provided a molding mould, characterized
in that it comprises a plurality of indenters arranged in an
array and a cavity-shaped portion surrounding the plu-
rality of indenters, wherein the respective cavity-shaped
portion has a side surface and a flat top surface, and the
side surface and the top surface form an open space with
the indenters.
[0027] The molding mould has a protruded portion at
an intersection between the top surface and the side sur-
face of the cavity-shaped portion.
[0028] The protruded portion, in a first section there-
through, has a contour of an arc shape, an oblique line
shape, or a right angle shape, wherein the first section
is in a plane perpendicular to the top surface and the side
surface of the cavity-shaped portion. The top surface of
the cavity-shaped portion comprises a protruded portion
closest to the respective indenter.
[0029] The protruded portion has a bottom surface and
a side surface, wherein the bottom surface is parallel to
the top surface of the cavity-shaped portion.
[0030] A side surface of the indenter forms an obtuse
angle with the top surface of the cavity-shaped portion.
[0031] The photosensitive assembly provided by the
present disclosure and the photosensitive assembly
manufactured by using the method of the present disclo-
sure can provide a relatively large glue overflow space
so that the photosensitive assembly has a stable external
size, and provide a flat top surface as large as possible
in the molded portion while providing the glue overflow
space. The flat top surface can facilitate automatic align-
ment of components mounted above it, and enhance the
lateral bonding strength of the components mounted
above it.

Brief description of the drawings

[0032] Exemplary embodiments are shown in the ac-
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companying drawings. The embodiments and accompa-
nying drawings disclosed herein are to be considered
illustrative and not restrictive. In the accompanying draw-
ings:

Fig. 1 is a top view of a photosensitive assembly
according to an embodiment of the present disclo-
sure;

Fig. 2 is a sectional view of the photosensitive as-
sembly taken along a line I-I’ in Fig. 1 according to
the embodiment of the present disclosure;

Fig. 3 shows an exploded perspective view of the
photosensitive assembly according to the embodi-
ment of the present disclosure;

Fig. 4 shows a sectional view of a photosensitive
assembly taken along the line I-I’ in Fig. 1 according
to an exemplary embodiment of the present disclo-
sure;

Fig. 5 shows a sectional view of a photosensitive
assembly taken along the line I-I’ in Fig. 1 according
to an exemplary embodiment of the present disclo-
sure;

FIG. 6 shows an imaging module according to an
embodiment of the present disclosure;

Fig. 7 shows a perspective view of a molding mould
according to an embodiment of the present disclo-
sure;

Figs. 8-10 show sectional views of a molding mould
taken along a line II-II’ in Fig. 7 according to an em-
bodiment of the present disclosure;

Fig. 11 shows a flowchart of a method for manufac-
turing a photosensitive assembly according to an
embodiment of the present disclosure;

FIG. 12 shows a CB-jointed panel mounted with a
plurality of circuit boards according to an embodi-
ment of the present disclosure;

Fig. 13 shows a sectional view of a molding mould
adsorbed and attached with a flexible film according
to an embodiment of the present disclosure;

Fig. 14 shows a diagram of a CB-jointed panel and
a molding mould after the mould is pressed on the
CB-jointed panel according to an embodiment of the
present disclosure;

Fig. 15 shows a diagram of filling a molding material
in a closed space between a mould and a CB-jointed
panel according to an embodiment of the present

disclosure;

Fig. 16 shows a diagram of a photosensitive assem-
bly after a mould and a flexible film are removed ac-
cording to an embodiment of the present disclosure;
and

Fig. 17 shows a diagram of obtaining a single pho-
tosensitive assembly from a CB-jointed panel by
means of cutting.

Detailed description of the embodiments

[0033] In order to better understand the present appli-
cation, various aspects of the present application will be
described in more detail with reference to the accompa-
nying drawings. It should be understood that the detailed
description is merely description of exemplary embodi-
ments of the present application, and does not limit the
scope of the present application in any way. Throughout
the description, the same reference numerals refer to the
same elements. The expression "and/or" includes any
and all combinations of one or more of the associated
listed items.
[0034] It should be noted that in the present descrip-
tion, the expressions of "first", "second", etc. are only
used to distinguish one feature from another feature, and
do not indicate any limitation on the feature. Therefore,
without departing from the teachings of the present ap-
plication, a first main body discussed below may also be
referred to as a second main body.
[0035] In the accompanying drawings, for convenience
of explanation, the thickness, size, and shape of the ob-
ject have been slightly exaggerated. The accompanying
drawings are only examples and are not drawn to scale.
[0036] It should also be understood that the terms
"comprising", "comprise", "having", "including" and/or
"include" when used in the present description, indicate
the existence of stated features, wholeness, steps, op-
erations, elements and/or components, but does not ex-
clude the presence or addition of one or more other fea-
tures, wholes, steps, operations, elements, components
and/or combinations thereof. Furthermore, when an ex-
pression such as "at least one of’ appears after the list
of listed features, it modifies the entire listed features,
rather than a single element in the list. In addition, when
describing an embodiment of the present application,
"may" / "can" is used to denote "one or more embodi-
ments of the present application." Also, the
term "exemplary" is intended to refer to an example or
illustration. When an element or layer is referred to as
being "on", "connected to" or "coupled to" another ele-
ment or layer, it can be directly located on, be directly
connected to or be directly coupled to another element
or layer, or intermediate elements or layers may be
present. However, when an element or layer is referred
to as being "directly on", "directly connected
to" or "directly coupled to" another element or layer, no
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intermediate elements or layers are present.
[0037] As used herein, the terms "substantially", "ap-
proximately" and similar terms are used as a term ex-
pressing an approximation and not as a term expressing
an extent, and are intended to indicate an inherent devi-
ation in a measurement value or calculated value, which
will be recognized by an ordinary person skilled in the art.
[0038] Spatially relative terms such as "under", "be-
low", "lower", "above", "upper", etc. may be used herein
for descriptive purposes, and thus may be used to de-
scribe a relationship of an element or feature shown in
the accompanying drawings with another element (mul-
tiple elements) or feature (multiple features). In addition
to the orientation shown in the accompanying drawings,
spatially relative terms are intended to include different
orientations of a device in use, operation, and/or manu-
facturing. For example, if the device in the accompanying
drawings is turned over, elements described as "under"
or "below" other elements or features would then be ori-
ented "above" the other elements or features. Thus, the
exemplary term "below" may include both orientations of
above and below. Furthermore, the device may be ori-
ented in other ways (e.g., being rotated by 90 degrees
or at other orientations), and thus spatially relative de-
scriptors used herein are interpreted accordingly.
[0039] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meanings as commonly understood by an ordinary per-
son skilled in the art to which the present application be-
longs. It should also be understood that the terms (such
as those defined in commonly used dictionaries) should
be interpreted to have meanings consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense unless
it is clearly defined herein.
[0040] It should be noted that, in the case of no conflict,
the embodiments in the present application and the fea-
tures in the embodiments can be combined with each
other. The present application will be described in detail
below in conjunction with embodiments with reference
to the accompanying drawings.
[0041] Fig. 1 shows a top view of a photosensitive as-
sembly according to an embodiment of the present dis-
closure, Fig. 2 shows a sectional view of the photosen-
sitive assembly taken along a line I-I’ in Fig. 1 according
to the embodiment of the present disclosure, and Fig. 3
shows an exploded perspective view of the photosensi-
tive assembly in Fig. 1 according to the embodiment of
the present disclosure. Referring to Figs. 1-3, the photo-
sensitive assembly 100 includes a circuit board 101, a
photosensitive element 102, and a molded portion 103.
[0042] The circuit board 101 may have a multilayer
structure, for example, a multilayer structure stacked in
an order of a rigid board, a flexible board, and a rigid
board, but the present disclosure is not limited thereto.
As shown in Fig. 3, the circuit board 101 includes a rec-
tangular rigid board region 104 and a flexible board ex-
tension portion 105 extending from one side of the rigid

board region 104. A side to which the flexible board ex-
tension portion 105 is connected may be referred to as
a flexible board side, the flexible board extension portion
105 extends along a Y-axis direction, and the flexible
board side of the rigid board region 104 extends along
an X axis. In addition, the other side of the rigid board
region 104 that is not connected to the flexible board
extension portion 105 may be referred to as a non-flexible
board side. Further, as shown in Figs. 1 and 2, the circuit
board 101 has a lamination region 108 on the flexible
board side of the rigid board region 104, and the lamina-
tion region 108 is located on the flexible board side of
the circuit board 101 and is not covered by the molded
portion 103.
[0043] The photosensitive element 102 may be mount-
ed on the circuit board 101, for example, may be mounted
at a central position of the rigid board region 104, but the
present disclosure is not limited thereto. The photosen-
sitive element 102 can be used to convert light into an
electrical signal.
[0044] Referring to Figs. 1 and 2, the molded portion
103 may be formed on the rigid board region 104 to sur-
round the photosensitive element 102 and extend to-
wards and come into contact with the photosensitive el-
ement 102. In addition, the molded portion 103 has an
inner side surface S1031, an outer side surface S1032,
and a top surface S1033 (refer to Fig. 3), and the molded
portion 103 does not cover the lamination region 108.
Also, the top surface S1033 has a flat portion 106, the
flat portion 106 is a flat part in the top surface S1033 of
the molded portion 103, and this part is used to mount
an assembly having high requirements on stability and
flatness of the mounting plane, such as a lens assembly
or a filter assembly. Although only the flat portion 106 on
a part of the molded portion 103 extending along the X-
axis direction is shown in Fig. 2, the flat portion 106 may
be present on the top surface S1033 of the molded por-
tion 103 located around the photosensitive element 102.
In addition, the inner side surface S1031 and the outer
side surface S1032 of the molded portion 103 surround
the photosensitive element 102.
[0045] Referring to Fig. 2, the top surface S1033 of a
part of the molded portion 103 on the lamination side has
a descending portion 107, and the descending portion
107 is located between the flat portion 106 of the top
surface S1033 and the outer side surface S1032 and is
lower than the flat portion 106. The enlarged view A of
Fig. 2 shows an enlarged view of the descending portion
107, and the descending portion 107 may be a part be-
tween points a and b, wherein point a is a position where
an extension plane (denoted by a dotted line inclined
relative to a Z axis) of the outer side surface S1032 in-
tersects with the molded portion 103, and point b is a
position where an extension plane of the flat portion 106
(denoted by a dotted line parallel to the Y axis in part A
of Fig. 2) intersects with the molded portion 103. Since
the descending portion 107 is lower than the flat portion
106, when the optical assembly is mounted on the mold-
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ed portion 103 by an adhesive, the descending portion
107 can accommodate the adhesive overflowing be-
tween the flat portion 106 and the optical assembly to
function as a glue overflow groove. The descending por-
tion 107 can provide a relatively large glue overflow
space, so that the photosensitive assembly 100 can have
a stable external size.
[0046] As shown in Figs. 1 and 3, the molded portion
103 may have a homocentric square shape, and the
molded portion 103 has an opening in the middle to ex-
pose the photosensitive element 102. In a part of the
molded portion 103 on the non-lamination side, the mold-
ed portion 103 may not have the descending portion 107,
and the outer side surface S1032 of the molded portion
103 is perpendicular to the flat portion 106. As shown in
Fig. 2, in a part of the molded portion 103 farthest from
the lamination region 108 in the Y direction, the outer
side surface S1032 of the molded portion 103 is perpen-
dicular to the flat portion 106. In some embodiments, in
a part of the molded portion 103 corresponding to at least
two of the non-lamination sides, the outer side surface
S1032 of the molded portion 103 may be perpendicular
to the flat portion 106. This arrangement can provide a
flat top surface as large as possible while having a de-
scending portion in a part of the top surface to accom-
modate the overflown glue.
[0047] Fig. 2 shows a sectional view of the photosen-
sitive assembly taken along the line I-I’ in Fig. 1 according
to the embodiment of the present disclosure. The line I-
I’ extends along the Y direction and is perpendicular to
an edge of the rigid board region 104 on the lamination
side. In some embodiments, as shown in Fig. 2, a contour
of the descending portion 107 may have a first arc shape,
and the first arc shape may have a first length, i.e. an arc
length from point a to point b.
[0048] Further, as shown in Fig. 2, there is a connecting
portion 109 connecting the flat portion 106 and the inner
side surface S1031 of the molded portion 103 between
the two. As described above, the flat portion 106 and the
inner side surface S1031 surround the photosensitive
element 102, and thus the connecting portion 109 may
also surround the photosensitive element 102. As shown
the enlarged view A in Fig. 2, the connecting portion 109
may be a part between point c and point d, wherein point
c is a position where the extension plane of the flat portion
106 intersects with the molded portion 103, and point d
is a position where the extension plane of the inner side
surface S1031 intersects with the molded portion 103. In
the sectional view of Fig. 2, the connecting portion 109
has a second arc shape, and the second arc shape has
a second length, i.e. an arc length from point c to point d.
[0049] In addition, the descending portion 107 may
have a first radius of curvature, and the connecting por-
tion 109 may have a second radius of curvature.
[0050] In some embodiments, the first arc length may
be greater than the second arc length, or the first radius
of curvature may be greater than the second radius of
curvature. The first arc shape and the second arc shape

may be a part of a circle or have a varying radius of cur-
vature. When the first arc shape or the second arc shape
has a varying radius of curvature due to manufacturing
processes and errors, etc., the first radius of curvature
or the second radius of curvature may be an average
radius of curvature.
[0051] When the first arc length is greater than the sec-
ond arc length or the first radius of curvature is greater
than the second radius of curvature, a surface of the
molded portion 103 composed of the descending portion
107, the flat portion 106, and the connecting portion 109
together makes the fluid thereon more inclined to flow
towards the descending portion 107, because the de-
scending portion 107 has a larger radius of curvature and
a longer length, the tension of the fluid at the descending
portion 107 is smaller, and it tends to flow towards the
descending portion 107.
[0052] Fig. 4 shows a sectional view of a photosensi-
tive assembly taken along the line I-I’ in FIG. 1 according
to an exemplary embodiment of the present disclosure.
[0053] Referring to Figs. 2 to 4, the outer side surface
S1032 of the molded portion 103 may have a recessed
portion 110 adjacent to the descending portion 107. The
enlarged views A-C in Fig. 4 each show three embodi-
ments of the recessed portion 110. As shown in Fig. 4,
the sectional contour of the recessed portion 110 may
have a right angle shape, an arc shape, or an oblique
line shape. The outer side surface S1032 of the molded
portion 103 further includes a recessed portion 110 to
enable a larger glue overflow space provided so as to
better accommodate the adhesive flowing out between
the molded portion 103 and the optical element mounted
thereon during the manufacturing process.
[0054] Fig. 5 shows a sectional view of a photosensi-
tive assembly taken along the line I-I’ in Fig. 1 according
to an exemplary embodiment of the present disclosure,
wherein the enlarged view A in Fig. 5 corresponds to a
part shown by a dotted circle in a lower sectional view of
Fig. 5. Referring to Fig. 5, the top surface S1033 of the
molded portion 103 has a recessed portion 111 adjacent
to the connecting portion 109. The sectional contour of
the recessed portion 111 may have a right angle shape,
and the right angle shape has a side parallel to the flat
portion 106 of the molded portion 103. That is, the re-
cessed portion 111 has a platform parallel to the flat por-
tion 106, and the platform is used for mounting an optical
element having high requirements of flatness and stabil-
ity, such as a filter assembly.
[0055] Referring again to Fig. 2, in some embodiments,
the inner side surface S1031 of the molded portion 103
may be at an obtuse angle with the top surface of the
photosensitive element 102. Thus, the inner side surface
S1031 of the molded portion 103 may direct light incident
thereon to reflect towards a direction away from the pho-
tosensitive element 102, so that the stray light incident
on the photosensitive element 102 can be effectively re-
duced. In addition, in some embodiments, the inner side
surface S1031 of the molded portion 103 may be directly
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connected to the top surface of the photosensitive ele-
ment 102. In this case, since there are no intermediate
elements between the inner side surface S1031 of the
molded portion 103 and the top surface of the photosen-
sitive element 102, the thickness and volume of the pho-
tosensitive assembly 100 can be reduced.
[0056] FIG. 6 shows an imaging module according to
an embodiment of the present disclosure. Referring to
Fig. 6, the imaging module 600 includes the photosensi-
tive assembly 100 described with reference to Figs. 1 to
5 and an optical assembly 601 mounted on the photo-
sensitive assembly 100. The optical assembly 601 is con-
nected to the top surface of the molded portion 103 of
the photosensitive assembly 100 by an adhesive 602,
wherein the optical assembly 601 may be a filter assem-
bly, a lens assembly, a driving element such as a motor,
and the like. The enlarged view A in Fig. 6 corresponds
to a part shown by a dotted circle in the right part of Fig.
6. Referring to the enlarged view A in Fig. 6, the adhesive
602 may be present on the descending portion 107 of
the molded portion 103 due to the function of the glue
overflow groove of the descending portion 107. When
the optical assembly 601 is a lens assembly, the optical
assembly 601 is connected to the flat portion of the mold-
ed portion 103 by the adhesive 602 because the lens
assembly requires a higher flatness of the mounting
plane. As shown in Fig. 6, since the outer side surface
of the molded portion on the non-lamination side is per-
pendicular to the flat portion, the mounting area for the
lens assembly is increased, and the mounting plane of
the lens assembly can be fully carried.
[0057] The above imaging module 600 may be used
in a smart terminal, for example, a smart phone, a tablet
computer, and a wearable device such as a smart watch,
and the like, but the present disclosure is not limited
thereto. For example, when the smart terminal is a smart
phone, the imaging module 600 may be included in a
camera of the smart phone.
[0058] Before explaining a method for manufacturing
the photosensitive assembly 100 in detail, a molding
mould 700 used in the method will be first described.
[0059] Fig. 7 shows a perspective view of a molding
mould 700 according to an embodiment of the present
disclosure. Fig. 8 shows a sectional view of the molding
mould 700 taken along a line II-II’ in Fig. 7 according to
the embodiment of the present disclosure. Referring to
Figs. 7 and 8, the molding mould 700 may include a plu-
rality of indenters 701 arranged in an array and a cavity-
shaped portion 702 surrounding the plurality of indenters
701. The respective cavity-shaped portion 702 has a side
surface S7021 and a flat top surface S7022, and the side
surface S7021 and the top surface S7022 form an open
space with the indenters 701. It should be noted that, for
convenience of explanation, an upward direction of Fig.
7 is opposite to an upward direction of Fig. 8, that is, the
open space in Fig. 7 faces upward, and the open space
in Fig. 8 faces downward. In Fig. 8, a shape formed by
the top surface S7022 and the side surface S7021 of the

cavity-shaped portion 702 and the side surface S7011
of the indenter 701 together corresponds to a part of the
molded portion 103 on the lamination side in Fig. 2. In
some embodiments, the side surface S7011 of the in-
denter 701 is at an obtuse angle with the top surface
S7022 of the cavity-shaped portion 702 for forming the
inner side surface S1031 of the molded portion 103 at
an obtuse angle with the top surface of the photosensitive
element 102 shown in Fig. 2.
[0060] Fig. 9 shows a sectional view of the molding
mould 700 taken along the line II-II’ in Fig. 7 according
to an embodiment of the present disclosure, and the sec-
tional view is perpendicular to the top surface S7022 and
the side surface S7021 of the cavity-shaped portion 702.
Referring to Fig. 9, in this embodiment, the molding mould
700 has a protruded portion 704 located at an intersection
between the top surface S7022 and the side surface
S7021 of the cavity-shaped portion 702. As shown in Fig.
9, the sectional contour of the protruded portion 704 may
have an arc shape, an oblique line shape, or a right angle
shape, wherein in the sectional view including the indent-
er 701 and the cavity-shaped portion 702 in Fig. 9, the
sectional contour of the protruded portion 704 is shown
as a right angle shape, and the protruded portions 704
having a sectional contour of an arc shape and an oblique
line shape are shown in the enlarged views A and B in a
lower part of Fig. 9. The protruded portion 704 having
the right angle shape is used to manufacture the re-
cessed portion 110 shown in the enlarged view A of Fig.
4, and the protruded portions 704 having the sectional
contours of the arc shape and the oblique line shape are
used to manufacture the recessed portions 110 respec-
tively shown in the enlarged views B and C of Fig. 4.
[0061] Fig. 10 shows a sectional view of the molding
mould 700 taken along a line II-II’ in Fig. 7 according to
the embodiment of the present disclosure. Referring to
Fig. 10, an enlarged view of the protruded portion 705 is
shown in the enlarged view A of Fig. 10. The top surface
S7022 of the cavity-shaped portion 702 includes a pro-
truded portion 705 closest to the respective indenter 701.
The protruded portion 705 has a bottom surface S7051
and a side surface S7052, wherein the bottom surface
S7051 is parallel to the top surface S7022 of the cavity-
shaped portion 702. The protruded portion 705 is used
to form a recessed portion 111 shown in Fig. 5. Although
only the protruded portions 705 are shown on two sides
of the indenter 701 in the sectional view of Fig. 10, the
protrusions 705 may surround the indenter 701.
[0062] A method for manufacturing the photosensitive
assembly 100 will now be described in detail with refer-
ence to Figs. 11-17.
[0063] Fig. 11 shows a flowchart of a method 1100 for
manufacturing the photosensitive assembly 100. As
shown in Fig. 11, the method 1100 for manufacturing the
photosensitive assembly 100 may include steps
1101-1106.
[0064] In step 1101, a plurality of photosensitive ele-
ments are mounted on a plurality of circuit boards in a
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CB-jointed panel, respectively. Fig. 12 shows a CB-joint-
ed panel 1200 having a plurality of circuit boards 1201,
wherein the circuit boards 1201 are arranged in an array
and include rigid board regions 104 (see Fig. 3), the rigid
board regions 104 have a lamination side and a non-
lamination side, and a part of the circuit boards 1201
arranged in an array are shown by a dotted line in Fig.
12. In some embodiments, the circuit board 1201 may
be a combined flexible and rigid board.
[0065] In step 1102, a flexible film is attached to a
mould, wherein the mould may be the molding mould 700
described with reference to Figs. 7-10. Fig. 13 shows a
sectional view of a molding mould 700 having a flexible
film 1301 adsorbed and attached thereon, and the sec-
tional view may correspond to the sectional view of the
molding mould 700 shown in Fig. 8. The flexible film 1301
can be attached to the molding mould 700 by means of
vacuum adsorption. In this process, the gas between the
flexible film 1301 and the mould 700 can be evacuated
to form a vacuum, so that the flexible film 1301 is attached
to the molding mould 700 and a shape corresponding to
a bottom surface of the molding mould 700 is formed.
Due to the elasticity of the flexible film 1301 itself, the
flexible film 1301 at an intersection of the side surface
S7021 and the top surface S7022 (see Fig. 8) of the cav-
ity-shaped portion 702 may form a lower surface having
an arc shape, which lower surface will form the afore-
mentioned descending portion 107, and thus the de-
scending portion 107 is formed, the flexible film 1301 at
an intersection between the top surface S7022 of the
cavity-shaped portion 702 and the side surface S7011
of the indenter 701 may also form a lower surface having
an arc shape.
[0066] In step 1103, the mould attached with the flex-
ible film is pressed onto the CB-jointed panel mounted
with the photosensitive elements, so that each indenter
is aligned with each of a plurality of photosensitive ele-
ments, and the flexible film contacts the lamination region
of each rigid board region. Fig. 14 shows a diagram of
the CB-jointed panel 1200 and the molding mould 700
after step 1103 is performed. As shown in Fig. 14, a plu-
rality of indenters 701 are separately aligned with the
photosensitive elements 102, and the cavity-shaped por-
tion 702 presses the flexible film 1301 at the lamination
region 108, so that the flexible film 1301 contacts the
lamination region 108, and the indenter 701 presses the
flexible film 1301, so that the flexible film 1301 contacts
the photosensitive element 102. Thus, a closed space is
formed between the molding mould 700 attached with
the flexible film 1301 and the CB-jointed panel 1200.
[0067] In step 1104, a molding material is injected into
a space defined by the mould attached with the flexible
film and the CB-jointed panel mounted with a plurality of
photosensitive elements so as to form a molded portion.
Fig. 15 shows a diagram in which the molding material
1501 is filled into the above closed space, wherein the
molding material 1501 has got a shape corresponding to
the closed space.

[0068] In step 1105, the mould is removed with the
flexible film. Fig. 16 shows a diagram after the molding
mould 700 and the flexible film 1301 are removed from
the configuration shown in Fig. 15, wherein the molded
portion 103 is formed on a CB-jointed panel 1200 mount-
ed with the photosensitive elements 102.
[0069] In step 1106, the photosensitive assembly is
formed by cutting the molded portion at at least two non-
lamination sides of each of the circuit boards and the
respective circuit board along a direction perpendicular
to a top surface of the CB-jointed panel. Fig. 17 shows
a diagram of obtaining a single photosensitive assembly
100 from a CB-jointed panel by means of cutting. Refer-
ring to Fig. 17, a single photosensitive assembly 100
shown in a lower part of Fig. 17 is obtained by cutting the
photosensitive assembly 100 perpendicularly to the top
surface of the CB-jointed panel 1200 at three non-lami-
nation sides of the photosensitive assembly 100 (i.e.
three sides to which the flexible board extension portion
is not connected). During the cutting process, the circuit
board and the molded portion are cut at the same time.
Thus, the resulting photosensitive assembly 100 has a
flat portion 106 and an outer side surface S1032 perpen-
dicular to each other on the non-lamination side(s) (see
Fig. 2). In some embodiments, it is also possible to cut
two sides of a photosensitive assembly 100, for example,
when the photosensitive assembly 100 at any of the four
corners of the CB-jointed panel is cut. As shown in Fig.
17, the flexible board extension portion of the photosen-
sitive assembly 100 is connected to the outer frame of
the CB-jointed panel 1200 through a narrow connecting
portion, and on the non-lamination side(s) of the photo-
sensitive assembly 100, the connecting portion of the
photosensitive assembly 100 and an adjacent photosen-
sitive assembly is wider than the narrow connecting por-
tion, which is reasonable since in the molding process,
in order to form the molded portion 103, a flow channel
is required for the flow of the molding material, and the
connecting portion between the photosensitive assem-
blies 100 functions as a flow channel.
[0070] The photosensitive assembly 100 formed by the
method of the present disclosure is particularly suitable
for a miniaturized imaging device. In the case where the
molded portion at the lamination side has a descending
portion, the area of the flat portion in this part is reduced,
and in the miniaturized imaging device, the area of the
flat portion for mounting the optical assembly is very val-
uable. The photosensitive assembly 100 according to the
present disclosure makes the area of the flat portion max-
imized by making the outer side surface of the molded
portion, on the non-lamination side(s), perpendicular to
the flat portion. At the same time, the shape of the top
surface formed by the descending portion, the flat portion
and the connecting portion of the molded portion together
makes the adhesive located thereon more inclined to flow
towards the descending portion, which can prevent the
adhesive from flowing towards a side of the photosensi-
tive element and causing the photosensitive element to
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fail.
[0071] It should be understood that the exemplary em-
bodiments described herein should be considered in a
descriptive sense only and not for purposes of limitation.
The description of features or aspects in each exemplary
embodiment should generally be considered as available
for other similar features or aspects in other exemplary
embodiments.
[0072] Although certain exemplary embodiments and
implementations have been described herein, other ex-
emplary embodiments and modifications will be apparent
from the description. Therefore, the concept of the
present disclosure is not limited to these exemplary em-
bodiments, but is defined by the appended claims with a
broader scope and by various obvious modifications and
equivalent arrangements.

Claims

1. A photosensitive assembly, characterized in that it
comprises:

a circuit board having a rectangular-shaped rigid
board region and comprising a flexible board ex-
tension portion extending from the rigid board
region, wherein the rigid board region has a lam-
ination side and a non-lamination side, the rigid
board region has a lamination region on the lam-
ination side, and the flexible board extension
portion extends out from the lamination side;
a photosensitive element mounted in the rigid
board region of the circuit board; and
a molded portion formed on the rigid board re-
gion, surrounding the photosensitive element,
and extending towards the photosensitive ele-
ment and coming into contact with the photo-
sensitive element, wherein the molded portion
has an inner side surface, an outer side surface
and a top surface, the molded portion does not
cover the lamination region of the rigid board
region, and the top surface has a flat portion,
wherein the top surface of a part of the molded
portion on the lamination side has a descending
portion, and the descending portion is located
between the flat portion and the outer side sur-
face of the molded portion and is lower than the
flat portion, and
the outer side surface of a part of the molded
portion on the non-lamination side is perpendic-
ular to the flat portion.

2. The photosensitive assembly according to claim 1,
characterized in that the descending portion, in a
first section therethrough, has a contour of a first arc
shape, wherein the first section is in a plane perpen-
dicular to an edge of the rigid board region on the
lamination side.

3. The photosensitive assembly according to claim 2,
characterized in that the molded portion comprises
a connecting portion connecting the inner side sur-
face and the flat portion.

4. The photosensitive assembly according to claim 3,
characterized in that the connecting portion, in a
second section therethrough, has a contour of a sec-
ond arc shape, wherein the second section is in a
plane perpendicular to the flat portion adjacent to the
connecting portion and the inner side surface, and
a length of the first arc shape is greater than a length
of the second arc shape.

5. The photosensitive assembly according to claim 3,
characterized in that the connecting portion, in a
second section therethrough, has a contour of a sec-
ond arc shape, wherein the second section is in a
plane perpendicular to the flat portion adjacent to the
connecting portion and the inner side surface, and
a radius of curvature of the first arc shape is greater
than a radius of curvature of the second arc shape.

6. The photosensitive assembly according to claim 4
or 5, characterized in that the top surface of the
molded portion has a recessed portion adjacent to
the connecting portion, and the recessed portion, in
a third section therethrough, has a contour of a right
angle shape, and the right angle shape has a side
parallel to the flat portion of the molded portion,
wherein the third section is in a plane perpendicular
to the inner side surface and the top surface of the
molded portion.

7. The photosensitive assembly according to claim 2,
characterized in that an outer side surface of the
molded portion has a recessed portion adjacent to
the descending portion, and the recessed portion, in
a third section therethrough, has a contour of an arc
shape, a right angle shape, or an oblique line shape,
wherein the third section is in a plane perpendicular
to an edge of the rigid board region on the lamination
side.

8. The photosensitive assembly according to claim 1,
characterized in that the molded portion has an
opening exposing the photosensitive element.

9. The photosensitive assembly according to claim 1,
characterized in that the inner side surface of the
molded portion is at an obtuse angle with a top sur-
face of the photosensitive element.

10. The photosensitive assembly according to claim 1,
characterized in that the inner side surface of the
molded portion is directly connected to a top surface
of the photosensitive element.
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11. An imaging module, characterized in that it com-
prises the photosensitive assembly according to any
one of claims 1-9 and an optical assembly mounted
on the photosensitive assembly.

12. The imaging module according to claim 10, charac-
terized in that the optical assembly is connected to
the top surface of the molded portion by an adhesive,
wherein the adhesive is present on the descending
portion.

13. The imaging module according to claim 12, charac-
terized in that the optical assembly comprises a fil-
ter assembly, a lens assembly, and a driving ele-
ment.

14. The imaging module according to claim 13, charac-
terized in that the optical assembly comprises a lens
assembly, and the lens assembly is connected to
the flat portion of the top surface of the molded por-
tion by an adhesive.

15. A smart terminal, characterized in that it comprises
the imaging module according to any one of claims
11-14.

16. A method for manufacturing a photosensitive as-
sembly, characterized in that it comprises:

mounting a plurality of photosensitive elements
on a plurality of circuit boards in a CB-jointed
panel, respectively, wherein the plurality of cir-
cuit boards are arranged in an array and com-
prise rigid board regions, the rigid board region
has a lamination side and a non-lamination side,
and the rigid board region has a lamination re-
gion on the lamination side;
attaching a flexible film to a mould, wherein the
mould has a plurality of indenters arranged in
an array and a cavity-shaped portion surround-
ing the plurality of indenters, the respective cav-
ity-shaped portion has a side surface and a flat
top surface, and the side surface and the top
surface form an open space with the indenters;
pressing the mould attached with the flexible film
onto the CB-jointed panel mounted with the pho-
tosensitive elements, so that each of the indent-
ers is separately aligned with each of the plural-
ity of photosensitive elements, and the flexible
film is in contact with the lamination region of
each of the rigid board regions;
injecting a molding material into a space defined
by the mould attached with the flexible film and
the CB-jointed panel mounted with the plurality
of photosensitive elements to form a molded
portion, the molded portion having a shape cor-
responding to the space;
removing the mould with the flexible film; and

cutting the molded portion at at least two non-
lamination sides of each of the circuit boards
and the respective circuit board along a direction
perpendicular to a top surface of the CB-jointed
panel, to form the photosensitive assembly.

17. The method according to claim 16, characterized
in that the attaching the flexible film to the mould
comprises:
attaching the flexible film to the mould by evacuating
gas between the flexible film and the mould.

18. The method according to claim 16, characterized
in that the mould has a protruded portion at an in-
tersection between the top surface and the side sur-
face of the cavity-shaped portion.

19. The method according to claim 18, characterized
in that the protruded portion, in a first section there-
through, has a contour of an arc shape, an oblique
line shape, or a right angle shape, wherein the first
section is in a plane perpendicular to an edge of a
corresponding one of the rigid board regions on the
lamination side.

20. The method according to claim 16, characterized
in that in the mould, the top surface of the cavity-
shaped portion comprises a protruded portion clos-
est to the respective indenter.

21. The method according to claim 20, characterized
in that the protruded portion has a bottom surface
and a side surface, wherein the bottom surface is
parallel to the top surface of the cavity-shaped por-
tion.

22. The method according to claim 16, characterized
in that a side surface of the indenter forms an obtuse
angle with the top surface of the cavity-shaped por-
tion.

23. A molding mould, characterized in that it comprises
a plurality of indenters arranged in an array and a
cavity-shaped portion surrounding the plurality of in-
denters, wherein the respective cavity-shaped por-
tion has a side surface and a flat top surface, and
the side surface and the top surface form an open
space with the indenters.

24. The molding mould according to claim 23, charac-
terized in that the molding mould has a protruded
portion at an intersection between the top surface
and the side surface of the cavity-shaped portion.

25. The molding mould according to claim 24, charac-
terized in that the protruded portion, in a first section
therethrough, has a contour of an arc shape, an ob-
lique line shape, or a right angle shape, wherein the
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first section is in a plane perpendicular to the top
surface and the side surface of the cavity-shaped
portion.

26. The molding mould according to claim 23, charac-
terized in that the top surface of the cavity-shaped
portion comprises a protruded portion closest to the
respective indenter.

27. The molding mould according to claim 26, charac-
terized in that the protruded portion has a bottom
surface and a side surface, wherein the bottom sur-
face is parallel to the top surface of the cavity-shaped
portion.

28. The molding mould according to claim 23, charac-
terized in that a side surface of the indenter forms
an obtuse angle with the top surface of the cavity-
shaped portion.
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